An interesting natural product chemistry aspect of Fragraea fragrans is that their fruits are richness with ursolic acid and its isomer oleanolic acid (3.05% of dried powder). As our continuous work on these inseparable structural isomeric triterpenes, this paper reports that 51.0% of inseparable 3-oxo-ursolic[3-oxo-oleanolic] acids and 48.6% of inseparable 3-acetyl-ursolic [3-acetyl-oleanolic] 52,8% asam 3-okso-ursolat[3-oxo-oleanolat] dan 48,6% asam 3-asetil-ursolat[3-asetil-oleanolat] telah berhasil dibuat dari triterpenoid buah tembesu sebagai bahan baku oksidasi dan asetilasi serta mengevaluasi aktivitasnya terhadap pertumbuhan sel leukemia P388. dengan nilai IC 50 = 18,6 µg/mL menunjukkan aktivitas antiproliferasi tiga kali lipat lebih kuat dari asam ursolat [oleanolat] dengan IC 50 = 53,5 µg/mL. Akan tetapi, dengan nilai IC 50 = 37,9 µg/mL hanya memberikan aktifitasnya dua kali lipat lebih kuat dibandingkan triterpenoid induknya (IC 50 = 53.5 µg/mL).
INTRODUCTION
As part of our efforts to develop and promote ursolic and oleanolic acids coming from Fragraea fragrans fruits called buah tembesu [1] , we design oxidation and acetylation reactions at C3-OH position of the ursolic and its isomer oleanolic acids of those fruits to become inseparable 3-oxo-ursolic acid and 3-oxooleanolic acid, and inseparable 3-acetyl-ursolic acid and 3-acetyl-oleanolic acid leading to medicinal benefit for domestic communities and industries, especially to increase their activity against P388 tumor cell proliferation [7] . Since the structure of ursolic acid is closely related to that oleanolic acid and differs only in the position of methyl groups at C-19 and C-20, the structures of oxidation and acetylation products could be written as 3-oxo-ursolic [3-oxo-oleanolic] acids, and 3-acetyl-ursolic [3-acetyl-oleanolic] acids, and both of these structural isomer products were also expected to be similar in P388 anticancer activity.
Such as apple peels, the fruits containing numerous ursolic acid and its derivates; 3-oxo-urs-12-en-28-oic acid, 3-oxo-1a-hydroxy-urs-12-en-28-oic acid, 3-oxo-1,19a-dihydroxy-urs-12-en-28-oic acid have been reported to give a number of potential health benefit for humans, especially for lipase-inhibitory activity [2] . In synthesis works, 3-oxo-oleanolic acid was also a useful triterpene as a pratarget molecule to make CDDO (2-cyano-3, 12-dioxoolean-1,9-dien-28-oi c acid); the compound at micro-and nano-molar (10 ) level inhibited proliferation of many tumor lines [3] [4] . Because ursolic and oleanolic acids have the similar chemical structures but differ only in the positions of methyl group in ring E; thus they are relatively close in pharmacological activities with lower toxicity effect [5] [6] ; As a conclusion ursolic and oleanolic acids of Fragraea fragrans fruits can be the potential starting material to produced a number of their derivative triterpenes such as 3-oxo-ursolic [3-oxo-oleanolic] acids and 3-acetylursolic [3-acetyl-oleanolic] acids for anticancer leukemia P388. Moreover the ursolic acid or oleanolic acid itself may be considered as novel inhibitors of cyclooxygenasse-2 (COX-2) in producing prostaglandins from arachidonic acid and as promising lead-compounds for developing new anti-inflammatory drugs because the shape of this acid matches excellent with the receptor pocket thus it has best fit in the COX-2 enzyme [8] [9] .
EXPERIMENTAL SECTION

Materials
The 
Instrumentation
Melting point was determined using Fisher Johns apparatus. UV (in absolute ethanol) and IR (in KBr form) spectra were recorded on a Beck DU-7500 UV and Shimadzu 8400 FTIR spectrometers, respectively. 
Procedure
Collection of the fruits and recovery of the isomeric triterpenes
The fruits of Fragraea fragrans were collected in Inderalaya swamp forest, South Sumatra, Indonesia on October 2012, dried at room temperature for three months and then extracted with methanol according to the procedures of the isolation of ursolic and oleanolic acids from these fruits in our previous work [1] .
Oxidation of ursolic [its isomer oleanolic] acids to be 3 and 4
Oxidation was conducted according to the procedure Meng, et al. [4] . A solution of Ursolic [its isomer oleanolic] acids (1.697 g) in acetone (30 mL), Jones reagent (7 mL) was stirred slowly for one hour at 0°C. Jones reagent was made by solving CrO 3 (2.67 g) with H 2 SO 4 (2.3 mL) and distilled water (5.2 mL) [7] . The reaction was then allowed to be warming at room temperature and stirred for other three hours. The reaction was controlled by means of TLC and the oxidation and starting material spots gave respectively Rf value of 0.29 and 0.19 with 20% ethyl acetate in hexane. The reaction mixture was then cooled again in ice-salt water bath and 2-propanol (85 mL) was dropped to this last mixture and stirred for half hour.
The green precipitates was filtered from 2-propanol solution and washed with acetone (3 x 75 mL); Both of the 2-propanol and acetone filtrates were evaporated under reduced pressure to afford solid materials (2.3 g). This solid was then 
Acetylation of ursolic [its isomer oleanolic] acids to be 5 and 6
Acetylation was conducted according to the procedure in reference [4] . A solution of Ursolic [its isomer oleanolic] acids (1.0 g) in THF (30 mL), pyridine (2 mL), and acetic anhydride (5 mL) was stirred for 4 h at room temperature. Reaction was controlled by TLC plates (Rf = 0.6 for acetylation products and Rf = 0.2 for starting materials) with 20% ethyl acetate in hexane. When reaction was complete, the solvent was concentrated in vacuo and the residues were dispersed in water, and then acidified to pH 3-4 with HCl. The acid solution was extracted with ethyl acetate (3 x 125 mL), dried with Na 2 SO 4 anhydrous (7.5 g), filtered, and then concentrated in vacuo. The solids (740 g) were subjected to silica gel G60 column with increasing solvent polarity from 10 to 20% ethyl acetate in hexane. Acetylation product (486 mg) were collected, and then prepared to spectroscopy analysis including IR, MS, 1 H-NMR, 13 C-NMR (DEPT 90 and DEPT 135), and tested for antitumor P388 leukemia cells.
Antiproliferation evaluation
P388 murine leukemia cancer cell cultures (3 After 48 h the incubation process, MTT reagent was added into the cells, incubated during 4 h, and SDS was then added, shaked as well, and continuously incubated for other 24 h. The calor change of MTT in viable mitochondria cells from yellow to purple could be quantified with spectrophotometer at λ = 550 nm. The values of OD and concentration (µg/mL) of tested compounds were reported as the mean three of replicates. The IC 50 value was noted from antilog graphics based on the correlation of tested compound concentrations (µg/mL) and color intensity of cell viable solution, respectively [11] [12] [13] .
RESULT AND DISCUSSION
Ursolic [Its Isomer Oleanolic] Acids; 1 and 2
Isolation procedures, physical properties, and structure elucidation included molecular ion peak (M + ), δ C , and δ H values of triterpenoid-1 and -2 with m.p. = 284-286°C, molecular ion peak (FAB-MS) = 456 have already been reported [1] . In this paper, NMR data in dpyridine of 1 and 2 was shortly given as review, CMR = δ C values; 78.08 (C-3), 122.51 (C-12), 144.78 (C-13), 180.12 (C-28) for ursolic acid (1); and 78.04 (C-3), 125.61 (C-12), 144.79 (C-13), 179.84 (C-28) for its isomer oleanolic acid (2); and PMR = δ H values also differentiate signals between ursolic acid (1): 4.27 (t, 1H, H-3), 5.15 (t, 1H, H-12, J = 3.5 Hz), 11.98 (s, 1H, COOH); and its isomer oleanolic acid (2): 4.26 (t, 1H, H-3), 5.12 (t, 1H, H-12, J = 3.5 Hz), 11.98 (s, 1H, COOH). (Table 1 and Fig. 4 ). Table 2 . Artonin E and DMSO were used as positive and negative controls, while the absorbance (OD) was read at a wavelength of 550 nm. The IC 50 values of compound 1[2], 3 [4] , and 5 [6] were respectively determined from the graphics of the tested compound concentration versus the P388 leukemia cell absorption, see semilog graphics of 53.3818 (x-axis) as concentration (µg/mL) and 0.2937 (y-axis) as absorbance or optical density (OD), (Fig. 8c and Table 2 ); 18.2319 (x-axis) and 0.2847 (y-axis), (Fig. 8a and Table 2 ); and 37.8524 (x-axis) and 0.1685 (y-axis), (Fig. 8b and Table 2 ). As a result, the effect of C=O group at C-3 significantly increased the activities of P388 leukemia cell antiproliferation compared to acetyl and hydroxyl groups.
CONCLUSION
Ursolic
[its isomer oleanolic] acids (IC 50 = 53.5 µg/mL ) as inseparable white solid crystals coming from Fragraea fragrans fruits has been successfully modified to be inseparable 3-oxo-ursolic [3-oxo-oleanolic] acids (IC 50 = 18.6 µg/mL). These derivations are potential compounds for the antiproliferation of P388 leukemia cells rather then inseparable 3-acetyl-ursolic [3-acetyl-oleanolic] acids or their mother natural triterpenes.
